CHAPTER 8

I

OPERATING SYSTEMS AND UTILITY PROGRAMS

SYSTEM SOFTWARE

When you purchase a personal computer, it
usually has system software installed on its hard
disk. System software consists of the programs
that control or maintain the operations of the

computer and its devices. System software serves

as the interface between the user, the application
software, and the computer’s hardware.

Two types of system software are operating sys-

tems and utility programs. Several types of utility
programs are included with an operating system.
Other utility programs are available stand-alone,
that is, as programs separate from the operating

system. This chapter discusses the operating
system and its functions, as well as several types
of utility programs for personal computers.

OPERATING SYSTEMS

An operating system (OS) is a set of programs
containing instructions that work together to
coordinate all the activities among computer
hardware resources. Most operating systems
perform similar functions that include starting a
computer, providing a user interface, managing
programs, managing memory, coordinating
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FIGURE 8-1 Most operating systems perform similar functions, which are illustrated with Windows Vista in this figure.



tasks, configuring devices, establishing an
Internet connection, monitoring performance,
and providing file management utilities. Some
operating systems also allow users to control a
network and administer security (Figure 8-1).

In most cases, the operating system is installed
and resides on the computer’s hard disk. On
handheld computers and many mobile devices
such as smart phones, however, the operating
system may reside on a ROM chip.

Different sizes of computers typically use
different operating systems. For example, a
mainframe computer does not use the same
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operating system as a personal computer. Even
the same types of computers, such as desktop
computers, may not use the same operating
system. Some, however, can run multiple operat-
ing systems. When purchasing application soft-
ware, you must ensure that it works with the
operating system installed on your computer.
The operating system that a computer uses
sometimes is called the platform. On purchased
application software, the package identifies
the required platform (operating system).
A cross-platform program is one that runs the
same on multiple operating systems.
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OPERATING SYSTEM FUNCTIONS

Many different operating systems exist, designed
for all types of computers. Regardless of the size
of the computer, however, most operating systems
provide similar functions. The following sections
discuss functions common to most operating sys-
tems. The operating system handles many of these
functions automatically, without requiring any
instructions from a user.

Starting a Computer

The process of starting or restarting a computer
is called booting. When turning on a computer
that has been powered off completely, you are
performing a cold boot. A warm boot, by contrast,
is the process of using the operating system to
restart a computer. A warm boot properly closes
any running processes and programs; however, it
does not save any unsaved work. Thus, always
remember to save your work before rebooting
(restarting) a computer.

With Windows Vista, you can perform a warm
boot by clicking the Start button on the taskbar,
clicking the Lock button arrow on the Start menu,
and then clicking Restart on the Lock button menu
(Figure 8-2).

When you install new software or update exist-
ing software, often an on-screen prompt instructs
you to restart the computer. In this case, a warm
boot is appropriate. If the computer stops respond-
ing, try pressing the power button to turn off the
computer. As a last resort, remove power from the
computer and then restart the computer. On
newer computers, pressing the power button
momentarily is the same as a warm boot, whereas
pressing and holding the power button does not
properly close running processes and programs.

Each time you
\  boot a computer,
the kernel and
il other frequently
used operating sys-
tem instructions
are loaded, or
S |/ copied, from the
Bgom hard disk (storage)
into the com-
puter’s memory
(RAM). The kernel
is the core of an
operating system

puts computer in a
low-power consumption state
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FIGURE 8-2 To reboot a running computer, click
Restart on the Lock button menu.

that manages mem-
ory and devices,

maintains the computer’s clock, starts programs,

and assigns the computer’s resources, such as

devices, programs, data, and information. The
kernel is memory resident, which means it remains
in memory while the computer is running. Other
parts of the operating system are nonresident, that
is, these instructions remain on the hard disk
until they are needed.

When you boot a computer, a series of messages
may be displayed on the screen. The actual infor-
mation displayed varies depending on the make
and type of the computer and the equipment
installed. The boot process, however, is similar for
large and small computers.

The steps in the following paragraphs explain
what occurs during a cold boot on a personal
computer using the Windows Vista operating
system. The steps in Figure 8-3 illustrate and cor-
respond to the steps discussed in the following
paragraphs.

Step 1: When you turn on the computer, the
power supply sends an electrical signal to the
components in the system unit.

Step 2: The charge of electricity causes the
processor chip to reset itself and find the
ROM chip(s) that contains the BIOS. The
BIOS (pronounced BYE-ose), which stands
for basic input/output system, is firmware that
contains the computer’s startup instructions.

Step 3: The BIOS executes a series of tests to
make sure the computer hardware is con-
nected properly and operating correctly. The
tests, collectively called the power-on self test
(POST), check the various system components
including the buses, system clock, adapter
cards, RAM chips, mouse, keyboard, and
drives. As the POST executes, LEDs (tiny
lights) flicker on devices such as the disk
drives and keyboard. Beeps also may sound,
and messages may be displayed on the screen.

Step 4: The POST results are compared with data
in a CMOS chip. As discussed in Chapter 4,
CMOS is a technology that uses battery power
to retain information when the computer is
off. The CMOS chip stores configuration
information about the computer, such as the
amount of memory; type of disk drives,
keyboard, and monitor; the current date and
time; and other startup information. It also
detects any new devices connected to the
computer. If any problems are identified, the
computer may beep, display error messages,
or cease operating — depending on the
severity of the problem.
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Step 5: If the POST completes successfully, the
BIOS searches for specific operating system
files called system files. The BIOS may look first
to see if a USB flash drive plugged in a USB
port or a disc in'a CD or DVD drive contains
the system files. If these ports or drives do not
contain media or if the system files are not on
media in the port or drive, the BIOS looks in
drive C (the designation usually given to the
first hard disk) for the system files.

Step 6: Once located, the system files load into
memory (RAM) from storage (usually the hard
disk) and execute. Next, the kernel of the
operating system loads into memory. Then, the
operating system in memory takes control of
the computer.

Step 7: The operating system loads system
configuration information. In Windows Vista,
the registry consists of several files that contain

FIGURE 8-3 HOW A PC BOOTS

Step 1:

The power supply
sends a signal to the
components in the
system unit.

Step 2:
The processor finds the ROM
chip(s) that contains the BIOS
(basic input/output system).
Step 3:
The BIOS performs the POST
(power-on self test), which checks
components, such as the mouse,
keyboard, and adapter cards.

1

Step7:
The operating system loads configuration (RAM) from storage (hard disk).
information, may request user information,

starts several background processes,

and displays the desktop on the screen.

the system configuration information. Windows
Vista constantly accesses the registry during the
computer’s operation for information such as
installed hardware and software devices and
individual user preferences for mouse speed,
passwords, and other information. In addition,
the Windows Vista registry constantly checks
credentials of users to verify they have the
necessary privileges to run programs.

Necessary operating system files are loaded
into memory. On some computers, the operat-
ing system verifies that the person attempting
to use the computer is a legitimate user. .
Finally, the Windows Vista desktop and icons Windows Registry
are displayed on the screen. The operating For more information,
system executes programs in the Startup folder, ~ Visit scsite.com/dc2009/
which contains a list of programs that open | hwbiinkand than

. click Windows Registry.

automatically when you boot the computer. :

' WEB LINK 8-1

system unit

CD drive

Step 4:

The results of the POST
are compared with data
in a CMOS chip.

Step 5:

The BIOS sometimes
looks for the system files
on a USB flash drive or
ona CD or DVD drive
and then drive C (hard
disk).

Step 6:
The system files and the kernel of the
operating system load into memory
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Boot Disk A boot drive is the drive from
which your personal computer boots (starts). In
most cases, drive C (the hard disk) is the boot
drive. Sometimes a hard disk becomes damaged
and the computer cannot boot from the hard
disk. In this case, you can boot from a special
disk, called a boot disk or a recovery disk, that
contains a few system files that will start the
computer. When you purchase a computer, it

usually includes a boot disk in the form of a CD.

If you do not have a boot disk, the operating
system may provide a means to create one. The
Windows Vista installation disc is itself a boot
disk, which you can use to start Windows Vista

in the event you cannot boot from the hard disk.

How do | shut down a computer that uses Windows
Vista?

The Start menu in Windows Vista provides many options from which to choose
when you are finished using your computer. By default, clicking the Power button
on the Start menu will place your computer in sleep mode, which is a low-power
state that allows you quickly to resume work when you return to your computer.
You are able to configure the default behavior of the Power button. If you click
the arrow next to the Lock button, you can select commands that allow you to
switch users, log off, lock the computer, restart the computer, put the computer
to sleep, put the computer in hibernate mode (allows you to power off the
computer, and then resume from where you left off when you turn it on again),
and shut down (power off) the computer. For mare information, visit scsite.com/
dc2009/ch8/fag and then click Shut Down Qptions.
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Providing a User Interface

You interact with software through its user
interface. That is, a user interface controls how
you enter data and instructions and how infor-
mation is displayed on the screen. Two types of
user interfaces are command-line and graphical.
Operating systems often use a combination of
these interfaces to define how a user interacts
with a computer.

ComMAND-LINE INTERFACE  To configure
devices, manage system resources, and trouble-
shoot network connections, network adminis-
trators and other advanced users work with

a command-line interface. In a commund-line
interface, a user types commands or presses
special keys on the keyboard (such as function
keys or key combinations) to enter data and
instructions (Figure 8-4). Command-line inter-
faces often are difficult to use because they
require exact spelling, grammar, and punctua-
tion. Minor errors, such as a missing period,
generate an error message. Command-line
interfaces, however, give a user more control
to manage detailed settings. When working
with a command-line interface, the set of
commands entered into the computer is called
the command language.

command
entered by user

CiiWindowshsystem32iemd.exe

C:\>ping google.com

Pinging google.com [64.233.167.991

Reply from 64.233.167.99:
Reply from 64.233_167.99:
Reply from 64.233.167.99:
Reply from 64.233.167.99:

Ping statistics for 64.233.167.99:

Packets: Sent = 4, Received

Minimum = 114ms,. Maximum =

command prompt

bytes=32
bytes=32
bytes=32
bytes=32

Approximate round trip times in milli—seconds:
128ms . flverage =

with 32 bytes of data:

TTL=238
TTL=238
TTL=238
TTL=238

time=128ms
time=114ms
time=11%ms
time=126ms

4, Lost = 8 (B

loss),

121ims

FIGURE 8-4 A command-line interface is difficult to use because it requires you enter exact

spelling, grammar, and punctuation,




GRAPHICAL USER INTERFACE
Most users today work with a
graphical user interface. With a
graphical user interface (GUI), you
interact with menus and visual
images such as buttons and other
graphical objects to issue com-
mands. Many current GUI operat-
ing systems incorporate features
similar to those of a Web browser,
such as links and navigation
buttons (i.e., Back button and
Forward button). Windows Vista
offers two different GUIs, depend-
ing on your hardware configura-
tion. Computers with less than

1 GB of RAM work with the
Windows Vista Basic interface
(Figure 8-ba). Computers with
more than 1 GB of RAM work
with the Windows Vista Aero
interface, known as Windows Aero
(Figure 8-5b), which provides an
enhanced visual look, additional
navigation options, and animation.

Managing Programs

Some operating systems support
a single user and only one running
program at a time. Others support
thousands of users running multi-
ple programs. How an operating
system handles programs directly
affects your productivity.

A single user/single tasking
operating system allows only one
user to run one program at a time,
For example, if you are working in
a graphics program and want to
check e-mail messages, you must
quit the graphics program before
you can run the e-mail program.
Early systems were single
user/single tasking. Smart phones
and other personal mobile devices,
however, often use a single user/
single tasking operating system.
Most other operating systems
today are multitasking.

A single user/multitasking
operating system allows a single
user to work on two or more pro-
grams that reside in memory at
the same time. Using the example

_
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FIGURE 8-5a (Windows Vista Basic interface)

Forward button

Ein

Start menu Control Panel Home

Systern and Maintenance S Getctarted with Windows  Find which versior

Secyrty

LEm
T ezt Gffies Dutlond

HET indows Lipdate

| ", Windows Live Messeriger

% Systern Infarmation

ﬁ Windaws Calendzr

Search
ijﬂ Windows Media Player E  RecentItem:

ﬁ Windows Media Center Computer
=

-
] Windces Pioto Gallery

Netaork

Start button

Welcome Center

W Fermale acies

stingonoroff | Check forupdates | View installed updates

5

Date modified Type

-

yChesied  Home Inventory Office Files

S Ry

Snaglt Catalog

Folders

FIGURE 8-5b (Windows Aero interface)

B st fan s an
5 Fresenatn tean

title bars are

I
o

F& oo thon ey

Protect your fies and computer by Backing theen
B Back up fies o your entice compater
e e i

s s i i

Bl Promywniong
P Fiaeon " Lf Byt ) . |

& Beviare fikes

| transparent,
I} ] allowing you to
1 &4 w| seecontents of
|
|

:

E

hackground
windows

g oo Corsae

rp—

G Wmions g

L.

Iy robinyeris

f{ Vet Vst Spacn

e 3
ol g & ks

Ure Eumtete . Bt
e S

3.
by e
it

Rl s e

bl mgeam

gz g Mepon s Bowd Proserianan s

2isbu s an agshor
Tae Lot

FIGURE 8-5 Windows Vista offers two different graphical user interfaces, depending on
your hardware configuration.



‘i

CHAPTER 8

OPERATING SYSTEMS AND UTILITY PROGRAMS

— -

just cited, if you are working with a single
user/multitasking operating system, you do not

have to quit the graphics program to

e-mail program. Both programs can run concur-
rently. Users today typically run multiple pro-
grams concurrently. It is common to have an
e-mail program and Web browser open at all
times, while working with application programs

such as word processing or graphics.

When a computer is running multiple programs
concurrently, one program is in the foreground
and the others are in the background. The one in
the foreground is the active program, that is, the
one you currently are using. The other programs

-._
program

et Lrsgn  Aamgvons

st

running but not in use are in the background. Tn
Figure 8-6, the Microsoft PowerPoint program,
which is showing a slide show, is in the fore-
ground, and three other programs are running
in the background (Microsoft Excel, Windows
Media Player, and Chess Titans). For example,
Windows Media Player can be playing music
while you are modifying the slide show.

The foreground program typically displays on
the desktop, and the background programs are
hidden partially or completely behind the fore-
ground program. You easily can switch between
foreground and background programs. To
make a program active (in the foreground) in

run the

T Cress Titans
fame  Help

* Instal a firewall

* Install and update virus
protection software

* Never respond to
piiishing e-mail

= Use credit, not debit

i N
program button |

ngntoms - Mot oo

Formnaiting -

Hotre  Waet pasimeut  Fonillsi Do Redes  View w -
i =y i ) il Eeimeets B Kwe
Gllsmbe -1 - A AT Gaperal B - ratnse A

s = E ot $*one - - al

e L I ) conemamy .
% ol 3 St wlinh B Londitomf s o]

A

et

¥ Net Income
. ‘Squers Footage

$241.238 48 3104.137.13
10,500 6,250

T I ——
A S Anatih ol InRck EXNRIGE. SESSHERRGE
]

$10.005.7% SIST U2 $10.292. 014

5

5

s s e Song TheBet ol Breow v
> 3;":' Curent Die )
1 RockView Resort & Spa - : R Sy
Hla yse 0
Hl Analysis of Indirect Expenses
Banquer Conference Gift '
y FRoom Rooms Shop Lounge Restaurant Spa Towal |
4 Total Net Revenue $345819.00  $212,300.00 S$112.100.00 $622350.00 $615350.00 $92,900.00  $2,000,819.00| i
5 Cost of Sales 19.750.00 55,250.00  42,00000 11540000 17500000  42,150.00 449,450.00] i
o Dirsct Expenisus 9,245.00 19,300,00  37.400.00  101,000.00  1i5400.00  24,800.00 07,345.00 |
7 Administrative $11,666.41 $7062.19  SATRIET  $I099571  FI0TELES  §3,134.09 $67,500.00) : i
Dopreciation 16,414.60 9.770,60 207137 1T2471 1047408 4,299.06 s475442) | Findtintibrary §
10 Energy 731108 PRECET 236994 1318731 13,009.33 1,964.03 42,300.00 oeFlilecnen |
H Insrance 3347.82 199263 2244 239116 213610 87676 1116671
17 Maintenance T.637.64 454622 963.30 545546 487354 2.000.33 5,476.99 el stmm
17 Marketing 9,207.98 565283 298484 16.5TI06 1638468 147361 5327500
14 Total Indirect Expense 555554 3361277 12,594.21 4T63TI8  14,747.89 254, 3

FIGURE 8-6 The foreground program, Microsoft PowerPoint, is displayed on the desktop. The other programs
(Microsoft Excel, Windows Media Player, and Chess Titans) are in the background.

background
programs




Windows Vista, click its program button on the
taskbar. This causes the operating system to
place all other programs in the background.

In addition to application programs, an
operating system manages other processes.
These processes include utilities or routines
that provide support to other programs or hard-
ware. Some are memory resident. Others run as
they are required. Figure 8-7 shows a list of some
processes running on a Windows Vista com-
puter. The list contains the applications pro-
grams running, as well as other programs and
processes.

Some operating systems use preemptive
multitasking to prevent any one process from
monopolizing the computers resources. With
preemptive multitasking, the operating system
interrupts a program that is executing and
passes control to another program waiting to
be executed. An advantage of preemptive
multitasking is the operating system regains
control if one program stops operating properly.

A multiuser operating system enables two or
more users to run programs simultaneously.
Networks, servers, mainframes, and super-
computers allow hundreds to thousands of
users to connect at the same time, and thus are
multiuser.

Amultiprocessing operating system supports
two or more processors running programs at
the same time. Multiprocessing involves the
coordinated processing of programs by more
than one processor. Multiprocessing increases a
computer’s processing speed.

A computer with separate processors also
can serve as a fault-tolerant computer. A
fault-tolerant computer continues to operate
when one of its components fails, ensuring
that no data is lost. Fault-tolerant computers
have duplicate components such as processors,
memory, and disk drives. If any one of these
components fails, the computer switches to the
duplicate component and continues to operate.
Airline reservation systems, communications
networks, automated teller machines, and other
systems that must be operational at all times
use fault-tolerant computers.

Managing Memory

The purpose of memory management is to
optimize the use of random access memory
(RAM). As Chapter 4 discussed, RAM consists
of one or more chips on the motherboard that

OPERATING SYSTEM FUNCTIONS
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FIGURE 8-7 An operating system manages multiple programs and

processes while you use the computer.

hold items such as data and instructions while
the processor interprets and executes them. The
operating system allocates, or assigns, data and
mstructions to an area of memory while they
are being processed. Then, it carefully monitors
the contents of memory. Finally, the operating
system releases these items from being moni-
tored in memory when the processor no longer
requires them.

If you have multiple programs running
simultaneously, it is possible to run out of RAM,
For example, assume an operating system
requires 512 MB of RAM, an antivirus program
— 256 MB of RAM, a Web browser — 128 MB
of RAM, a business software suite — 512 MB of
RAM, and a photo editing program — 256 MB
of RAM. With all these programs running
simultaneously, the total RAM required would
be 1664 MB of RAM (512 + 256 + 128 + 512 +
256). If the computer has only 512 MB of RAM,
the operating system may have to use virtual
memory to solve the problem.

With virtual memory, the operating system
allocates a portion of a storage medium,
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usually the hard disk, to function as additional
RAM (Figure 8-8). As you interact with a pro-
gram, part of it may be in physical RAM,
while the rest of the program is on the hard
disk as virtual memory. Because virtual mem-
ory is slower than RAM, users may notice the
computer slowing down while it uses virtual
memory.

The area of the hard disk used for virtual
memory is called a swayp file because it swaps
(exchanges) data, information, and instructions
between memory and storage. A page is the
amount of data and program instructions that
can swap at a given time. The technique of
swapping items between memory and storage,
called paging, is a time-consuming process for
the computer.

When an operating system spends much
of its time paging, instead of executing appli-
cation software, it is said to be thrashing. If
application software, such as a Web browser,
has stopped responding and the hard disk’s
LED blinks repeatedly, the operating system
probably is thrashing.

Instead of using a hard disk as virtual mem-
ory, Windows Vista users can increase the size

FIGURE 8-8 HOW A COMPUTER MIGHT USE VIRTUAL MEMORY

page swapped out

The operating system
transfers the least recently
used data and program
instructions from RAM to

the hard disk because RAM
is needed for other functions.

Step 2:
The operating
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system transfers data
and program instructions
from the hard disk to RAM
when they are needed.

of memory through Windows ReadyBoost,
which can allocate up to 4 GB of removable
flash memory devices as additional memory
cache. Users notice better peformance with
Windows ReadyBoost versus hard disk virtual
memory because the operating system accesses
a flash memory device, such as a USB flash
drive or SD memory card, more quickly than it

accesses a hard disk.

FAQ 8-2

How can | stop a computer from
thrashing?

Try to quit the program that stopped responding.
If the computer does not respond and continues
to thrash, do a warm boot. When the computer
reboots, check whether the available hard disk
space is less than 200 MB. If it is, remove unnec-
essary files from the hard disk and if possible
uninstall seldom used programs. Defragment the
hard disk (discussed later in this chapter). If
thrashing continues to occur, you may need to
install more RAM in the computer. For more
information, visit scsite.com/dc2009/ch8/faq and
then click Optimizing Memory.

~_swap file

disk (virtual
memory)




Coordinating Tasks

The operating system determines the order in
which tasks are processed. A task, or job, is an
operation the processor manages. Tasks include
receiving data from an input device, processing
instructions, sending information to an output
device, and transferring items from storage to

memory and from memory to storage.

A mulituser operating system does not always
process tasks on a first-come, first-served basis.
Sometimes, one user may have a higher priority
than other users. In this case, the operating
system adjusts the schedule of tasks.

Sometimes, a device already may be busy
processing one task when it receives a second
task. This occurs because the processor operates
at a much faster rate of speed than peripheral
devices. For example, if the processor sends five
documents to a printer, the printer can print
only one document at a time and store as many
documents as its memory can handle.

While waiting for devices to become idle, the
operating system places items in buffers. A buffer
is a segment of memory or storage in which items
are placed while waiting to be transferred from
an input device or to an output device.

The operating system commonly uses buffers
with printed documents. This process, called
spooling, sends documents to be printed to a
buffer instead of sending them immediately to
the printer. The buffer holds the documents
waiting to print while the printer prints from
the buffer at its own rate of speed. By spooling
documents to a buffer, the processor can con-
tinue interpreting and executing instructions

server disk

print spooler
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while the printer prints. This allows users to
work on the computer for other activities while
a printer is printing. Multiple documents line
up in a queue (pronounced Q) in the buffer. A
program, called a prini spooler, intercepts docu-
ments to be printed from the operating system
and places them in the queue (Figure 8-9).

Configuring Devices

A driver, short for device driver, is a small
program that tells the operating system how
to communicate with a specific device. Each
device on a computer, such as the mouse, key-
board, monitor, printer, card reader/writer, and
scanner, has its own specialized set of com-
mands and thus requires its own specific driver.
When you boot a computer, the operating sys-
tem loads each device’s driver. These devices
will not function without their correct drivers.

If you attach a new device to a computer,
such as a printer or scanner, its driver must be
installed before you can use the device. Today,
many devices and operating systems support
Plug and Play. As discussed in Chapter 4,
Plug and Play means the operating system
automatically configures new devices as you
install them. Specifically, it assists you in the
device’s installation by loading the necessary
drivers automatically and checking for conflicts
with other devices. With Plug and Play, a user
plugs in a device, turns on the computer, and
then uses the device without having to config-
ure the system manually. Devices that connect
to a USB port on the system unit typically are
Plug and Play.

WEB LINK 8-2

Plug and Play

For more information,
visit scsite.com/
dc2009/ch8/weblink
and then click Plug
and Play.

spoaling

&8 Auto 1P Laveriet 8550 Saries POLS
Printer Dacurnent  View

| Document Name

ollege Cost and Financial Suppartadss

document being printed ——

izrosoft DowesPaint - Farily Reunio.,.
H shielpid Andndoes/ Tid= 73100209 faf..
i gmpymm foxsporscamfgolfistond.,
iy S 1

print queue —>

(e

Subrmiteed |

Size
S KB
306 1B
18388
1T KB

Status Oheirzer
B5RE5PM
3:54:22 P
S5450PM <
5638 PM ||

'

Guest 2
Giaest 5
Guest ]

2

Printirg

Guest

4 decurnent(s) in gueue
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If you have a device that is not Plug and Play,

| you can install the driver manually. Figure 8-10

shows how Windows Vista installs a driver for

‘ an unrecognized scanner or camera. For many
devices, the operating system includes the

necessary drivers. Windows Vista, for

SCANNER OR CAMERA

Step 1: e—e—————————-- S1OD 2:

Open the Control Panel window. Point to the Hardware and Sound link.

Click the Hardware and Sound link to display the Hardware and Sound
options. Point to the Scanners and Cameras link.

example, automatically updates drivers on your
computer regularly. If, however, the required
drivers are not on your computer, you can
install them from the CD provided with the
purchased device.

FIGURE 8-10 HOW TO USE WINDOWS VISTA TO INSTALL DRIVERS FOR AN UNRECOGNIZED

e

* Gostrol Bansl floose
Clssist Virm

Hardware and
Sound link

e Scanners and
‘ Cameras link
| | M

(; ™R v Control Panel

Step 4: Step 3:
Click the Add Device button to start the Scanner
and Camera Installation Wizard. Point to the Next button.

Click the Scanners and Cameras link to display the Scanners and
Cameras dialog box. Point to the Add Device button,

(Scannsr and Camera Installation \Wizard

Welcome to the Scannerand Camera
Installation Wizard [} T
This wizard helps you to install 2 digital camers, scanner or
other image device that Windows did not sutomatically
detect

L

Next button

-
T Scanners and Cameras

1F you do not see your device in the ist, make sure it is cannected ta the camputer and turned
on, then chaose Refresh,

=)

Add Device
button

To cantinue, click Next,

Step 5 e———E————.
Click the Next button to proceed with the wizard. Select the

correct manufacturer and model of scanner or camera. Follow

the on-screen instructions to complete installation of the

necessary driver files for the selected device.

-‘SX Have Disk.

(e aod Laposea bty taton Wiasts

Which scanner or camera do you want to instali?

Select tha manufacturer and modsl of your device. [f you have an installalon disk. chek
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What happens when | install a new
device on my computer?

When you install a new device on your computer,
Windows Vista searches its database of common
drivers that can be used to communicate with the
new device. If Windows cannot locate a driver for
the device, and if you have an Internet connec-
tion, Windows will search an online repository of
device drivers. If Windows still is unable to find

a driver, you can download one from the manu-
facturer's Web site. For more information, visit
scsite.com/dc2009/ch&/fag and then click Drivers.

Establishing an Internet Connection

Operating systems typically provide a
means to establish Internet connections. For
example, Windows Vista automatically config-
ures some broadband Internet connections
as soon as you connect to the broadband
line. Otherwise, Windows Vista includes a
‘Connect to a network” wizard that guides
users through the process of setting up a con-
nection between a computer and an Internet
access provider (Figure 8-11).

Some operating systems also include a Web
browser and an e-mail program, enabling you
to begin using the Web and communicate with
others as soon as you set up the Internet con-
nection. Some also include utilities to protect
computers from unauthorized intrusions and
unwanted software such as viruses and spy-
ware. Read Ethics & Issues 8-1 for a related
discussion.

Monitoring Performance

Operating systems typically contain a
performance monitor. A performance monitor
is a program that assesses and reports informa-
tion about various computer resources and
devices (Figure 8-12). For example, users can
monitor the processor, disks, network, and
memory usage.

The information in performance reports helps
users and administrators identify a problem
with resources so that they can try to resolve
any problems. If a computer is running very
slow, for example, the performance monitor
may determine that the computer’s memory
is being used to its maximum. Thus, you might
consider installing additional memory in the
computer.
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FIGURE 8-11 To connect to a network using Windows Vista, click the
Start button, click Connect To, and then click ‘Set up a connection or network’.

" ETHICS & ISSUES 8-1
What Should Be in an Operating System?

Microsoft includes a Web browser, movie making software, a word processing
program, plug-ins, a personal firewall, spyware remover, and other programs, util-
ities, and features with its Windows operating systems. Apple bundles QuickTime,
CD burning software, and other programs, utilities, and features into Mac 0S X.
Manufacturers say that combining additional features and programs with their
operating systems is a convenience for consumers and sometimes integral to the
operating systems' performance. Microsoft's bundling of its Web browser with its
Windows operating system was the proximate cause of an antitrust action against
the software giant. Microsoft no longer includes its media player and other soft-
ware in its Windows Vista operating system that it sells in the European Union
and other countries as a result of antitrust action. Critics also insist that bundling
programs with an operating system forces consumers to pay for programs that
may be inferior to those available elsewhere. |Is bundling programs with an operat-
ing system fair, or is it a monopolistic practice? Why? Who should decide what an
operating system should include? Why? Is bundling programs with an operating
system good or bad for consumers? Why or why not?

i) Resource Monitor
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Resource Overview ia
chy 100% Disk 10 MB/sec Netuvork 56 Kops Mermany 5
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FIGURE 8-12 The Windows Vista Resource Monitor above is
tracking CPU (processor), disk, network, and memory usage.
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Providing File Management and
Other Utilities

Operating systems often provide users with
the capability of managing files, searching for
files, viewing images, securing a computer from
unauthorized access, uninstalling programs,
scanning disks, defragmenting disks, diagnosing
problems, backing up files and disks, and setting
up screen savers. A later section in the chapter
discusses these utilities in depth.

Controlling a Network

Some operating systems are network operaling
systems. A network operating system, or network
OS, is an operating system that organizes and
coordinates how multiple users access and share
resources on a network. Resources include hard-
ware, software, data, and information. For exam-
ple, a network OS allows multiple users to share a
printer, Internet access, files, and programs.

Some operating systems have network features
built into them. In other cases, the network OS
is a set of programs separate from the operating
system on the client computers that access the
network. When not connected to the network,
the client computers use their own operating
system. When connected to the network, the
network OS may assume some of the operating
system functions.

The network administrator, the person overseeing
network operations, uses the network OS to add
and remove users, computers, and other devices
to and from the network. The network adminis-
trator also uses the network operating system to
install software and administer network security.

Administering Security

The network administrator uses the
network OS to establish permissions to
resources. These permissions define who
can access certain resources and when
they can access those resources.

For each user, the network administrator
establishes a user account, which enables a user
to access, or log on to, a computer or a network.
Each user account typically consists of a user
name and password (Figure 8-13). A user name,
or user ID, is a unique combination of charac-
ters, such as letters of the alphabet or numbers,
that identifies one specific user. Many users
select a combination of their first and last names
as their user name. A user named Henry Baker
might choose H Baker as his user name.

A password is a private combination of

allows access to certain computer resources.
Some operating systems allow the network
administrator to assign passwords to files
and commands, restricting access to only
authorized users.

To prevent unauthorized users from accessing
computer resources, keep your password confi-
dential. While entering your password, most
computers hide the actual password characters by
displaying some other characters, such as asterisks
(*) or dots. After entering a user name and pass-
word, the operating system compares the user’s
entry with a list of authorized user names and
passwords. If the entry matches the user name
and password kept on file, the operating system
grants the user access. If the entry does not match,
the operating system denies access to the user.

The operating system records successful
and unsuccessful logon attempts in a file. This
allows the network administrator to review who
is using or attempting to use the computer.
Network administrators also use these files to
monitor computer usage.

To protect sensitive data and information
further as it travels over the network, a network
operating system may encrypt it. Encryption is
the process of encoding data and information
into an unreadable form. Network administra-

tors can set up a network to encrypt data as it
travels over the network to prevent unautho-
rized users from reading the data. When an
authorized user attempts to read the data, it
automatically is decrypted, or converted back
into a readable form. Read Ethics & Issues 8-2
for a related discussion.

FIGURE 8-13 Most multiuser operating systems allow
each user to log on, which is the process of entering a

characters associated with the user name that  user name and a password into the computer.




